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METHOD AND APPARATUS FOR THE 
SYNCHRONOUS CONTROL OF A SERIAL 

INTERFACE 

FIELD OF THE INVENTION 

The present invention relates to computer communication 
channels. In particular, the present invention relates to the 
synchronous control of a serial interface and to the mainte 
nance of high data transfer rates betWeen parallel and serial 
communication channels. 

BACKGROUND OF THE INVENTION 

Communication protocols provide standards by Which 
commands and data may be passed betWeen various com 
ponents associated With a computer system. In addition to 
establishing the standards for physical connections betWeen 
devices, protocols establish the commands that can be 
transmitted, and they established the packaging and How of 
data passed over the bus used in connection With the 
protocol. 

Communications channels can be categoriZed as belong 
ing to either of tWo methods for transferring commands and 
data. In one arrangement, a parallel communication scheme 
or protocol is used. A parallel protocol utiliZes multiple 
signal lines for providing signals related to control of the 
bus, and multiple signal lines for transferring data betWeen 
a bus controller and devices interconnected to the bus. 
Contrasted With parallel communication channels are serial 
channels. According to a serial communication scheme or 
protocol, device control signals, commands and data are 
transmitted in series along a single signal line. 
At the interface betWeen communication channels or 

busses, adapters may be used to translate from the protocol 
used by the ?rst bus to the protocol used by the second bus. 
In order to accommodate differences in the amount of data 
provided to the adapter by one of the channels and the 
amount of data that can be received by the other of the 
channels, adapters commonly incorporate ?rst-in ?rst-out 
(FIFO) buffers at the interface betWeen the ?rst communi 
cation channel and the adapter, and at the interface betWeen 
the second communication channel and the adapter. That is, 
the adapter provides memory in Which data may be stored 
temporarily to accommodate different data transfer rates. 
The use of a FIFO buffer at the interface betWeen the adapter 
and each of the channels also alloWs variations in the amount 
of time required by the adapter to, for example, perform 
error checking functions, to be accommodated. HoWever, 
the use of buffers at the interface betWeen both the ?rst 
communication channel and the adapter and the second 
communication channel and the adapter introduces delays in 
the transfer of data betWeen the ?rst and second channels. In 
addition, the management of multiple buffers complicates 
the operation of the adapter, and adds to the processing 
overhead of the adapter. 

Therefore, it Would be desirable to provide for an adapter 
capable of interfacing a parallel communication channel to 
a serial communication channel that did not require the use 
of multiple data buffers. Furthermore, it Would be advanta 
geous to interface a parallel communication channel to a 
serial communication channel such that the conversion 
betWeen the serial and the parallel protocols Was performed 
Without introducing variable delays. In addition, it Would be 
advantageous to provide an adapter for interfacing parallel 
communication channel to a serial communication channel 
that Was reliable in operation and inexpensive to implement. 
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2 
SUMMARY OF THE INVENTION 

In accordance With the present invention, a method and an 
apparatus for interfacing a serial communication channel to 
a parallel communication channel are provided. The present 
invention generally provides an adapter for providing such 
an interface that does not require the use of a ?rst-in ?rst-out 
(FIFO) buffer in connection With the link layer that is in 
communication through the physical layer With a device 
utiliZing a serial communications protocol. In particular, the 
need for such a buffer is removed by synchronously con 
trolling the operation of the serial interface. Accordingly, the 
present invention provides an interface that is capable of 
decreasing delays in transferring data as compared to a 
conventional adapter. In addition, the processing overhead 
associated With control of a buffer associated With the link 
is eliminated by eliminating a FIFO buffer in the link or at 
the interface betWeen the transport and the link. 
Furthermore, the need to provide space for a FIFO buffer 
betWeen the link layer and the host interface is eliminated. 

In accordance With an embodiment of the present 
invention, an adapter comprising a host interface, transport, 
link, and physical layers is provided. In connection With the 
host interface, a FIFO buffer is provided for synchroniZing 
the transfer of data betWeen a host bus and the adapter. The 
link layer is interconnected to a device utiliZing a serial 
communication protocol through the physical layer. No 
FIFO buffer is provided in connection With the link layer. 
Accordingly, the operation of the transport, link, and physi 
cal layers are coordinated or synchroniZed. As a result, 
delays encountered in passing data betWeen the parallel 
communication bus and the serial communication bus is 
limited. In particular, the time for a frame of data of a ?rst 
length to pass betWeen the FIFO associated With the trans 
port and the device is predetermined. In accordance With an 
embodiment of the present invention, the transport layer 
controls the passage of data betWeen the various layers of the 
adapter. 

In accordance With another embodiment of the present 
invention, a method is provided for synchronous control of 
a serial interface. According to the method, a data frame of 
a ?rst length is passed from the FIFO of the host interface 
to the device in a ?rst number of clock cycles. Accordingly, 
the serial communications channel is capable of transferring 
a data frame of a ?rst length across the serial channel in a 
?rst number of clock cycles. A parallel data channel Within 
the adapter, having an operating frequency different from the 
operating frequency of the serial data channel and intercon 
necting the link to the host interface, is capable of transfer 
ring a data frame of the ?rst length across the parallel data 
channel in a second number of clock cycles. According to 
the method, the ratio of the number of clock cycles required 
for the serial data channel to pass a frame of a given length 
to the number of clock cycles required for the internal 
parallel channel to pass the same frame is ?xed. Because the 
ratio of the number of clock cycles required for the adapter 
to transfer a frame of data betWeen the interface With the 
serial communication channel and the FIFO of the interface 
With the parallel communication channel is ?xed, there is no 
need to provide a FIFO buffer in connection With the 
transport layer. Accordingly, delays in transferring data that 
might occur as a result of that data being held in a buffer in 
the transport layer are removed. In addition, overhead asso 
ciated With the control of a FIFO at the serial communication 
channel side of the adapter is avoided. 

Additional advantages of the present invention Will 
become readily apparent from the folloWing discussion, 
particularly When taken together With the accompanying 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram depicting various operating 
layers of an adapter interconnected to a computer system in 
accordance With an embodiment of the present invention; 

FIG. 2 is a block diagram of a link layer of an adapter in 
accordance With an embodiment of the present invention; 

FIG. 3 is a block diagram of a transport layer of an adapter 
in accordance With an embodiment of the present invention; 

FIG. 4 is a How chart illustrating the steps taken in 
connection With the How of data through an adapter in 
accordance With an embodiment of the present invention; 
and 

FIG. 5 is a How chart illustrating the operation of an 
adapter receiving data from a serial device in accordance 
With an embodiment of the present invention. 

DETAILED DESCRIPTION 

The present invention relates to the synchronous control 
of a serial computer interface. 

With reference noW to FIG. 1, a computer system 100 
utiliZing an adapter 104 in accordance With an embodiment 
of the present invention is illustrated. In addition to the 
adapter 104, the computer system 100 generally includes a 
host computer 108, a host bus 112, a serial device 116, and 
a serial communication link 120. In general, the adapter 104 
interconnects the serial device 116 to the host 108 and in 
particular the host bus 112. Furthermore, the adapter 104 
converts the serial data stream received from the serial 
device 116 over the serial communication link 120 into a 
parallel data stream that is provided to the host 108 over the 
host bus 112. 

The host 108 may include any type of computer system. 
For example, the host 108 may include a PentiumTM pro 
cessor based computer. The host bus 112 may comprise any 
communication bus utiliZed for interconnecting a host com 
puter (e.g., host 108) to peripheral devices (e.g., serial 
device 116). For example, the host bus 112 may comprise a 
Peripheral Component Interface (PCI) bus. The serial device 
116 may include any device that communicates over a serial 
communication link, such as serial communication link 120. 
Accordingly, the serial device 116 may include storage 
devices, such as hard disk drives, tape drives, optical storage 
devices, or solid state storage devices, including removable 
solid state storage devices, that utiliZe a serial communica 
tion protocol, such as the serial advanced technology attach 
ment (SATA) protocol. Further, it should be appreciated that 
the serial device 116 is not limited to storage devices, and 
can include devices such as input or output devices, and 
communication links to other computers. 
As noted above, the adapter 104 interconnects the serial 

device 116 to the host 108. Furthermore, the host 108 is 
generally interconnected to the adapter 104 by a parallel 
communication bus 112. The adapter 104 is interconnected 
to the serial device 116 by the serial communication link 
120. Accordingly, the adapter 104 must translate betWeen 
the parallel communication format used on the host bus 112 
and the serial communication format used on the serial 
communication link 120. HoWever, this is not a simple serial 
to parallel conversion. In particular, the host bus 112 having 
an adapter 104 and a serial device 116 interconnected thereto 
in accordance With the present invention Will also have other 
devices that utiliZe the host bus 112 for communications. 
Accordingly, the data transmission capacity of the host bus 
112 Will vary. As a result, the adapter 104 must be capable 
of buffering data transmitted betWeen the adapter 104 and 
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4 
the host 108 over the host bus 112 (or betWeen the adapter 
104 and another host or device interconnected to the host bus 

112). 
The adapter 104 generally comprises a host interface 124, 

a transport layer 128, a link layer 132, and a physical layer 
136. In general, the host interface 124 and the various layers 
128—136 of the adapter 104 are interconnected to one 
another by parallel data channels 140. These parallel data 
channels 140 may have different channel Widths and oper 
ating frequencies. For example, the parallel channel 140a 
interconnecting the host interface 124 to the transport 128 is, 
in accordance With an embodiment of the present invention, 
128 bits Wide and operates at a frequency of 75 MHZ. This 
Width and operating frequency is useful in connection With 
a typical host bus 112, such as a PCI or PCI-X host bus, 
Which have channel Widths of up to 64 bits and operating 
frequencies of up to 133 MHZ. That is, the greater capacity 
of the parallel data channel 140a betWeen the host interface 
124 and the transport layer 128 provides a pipeline that is 
large enough to receive data from the host bus 112 Without 
interposing delays in the transmission of data. 

Continuing the present example, the parallel data channel 
140b interconnected the transport layer 128 to the link layer 
132 may by 32 bits Wide and have an operating frequency of 
37.5 MHZ, to provide a data rate of 150 MB/s. This channel 
Width and operating frequency may be selected to match the 
internal channel Width and operating frequency of the trans 
port layer 128. It Will be noted that the data transfer rate of 
1 GB/s provided by the parallel data channel 140a betWeen 
the host interface 124 and the transport layer 128 is greater 
than the 150 MB/s data rate provided by the parallel data 
channel 140b interconnected the transport layer 128 to the 
link layer 132. In order to accommodate these differing data 
transfer rates, and also to accommodate variations in the 
actual data rate available on the host bus 112, a data buffer 
(also referred to herein as transport-host interface buffer or 
?rst in ?rst out buffer) 144 is provided as part of the transport 
layer 148. In particular, the data buffer 144 buffers data 
passed betWeen the host interface 124 and the transport layer 
128 by providing temporary data storage space to accom 
modate differences in the data transfer rate of the transport 
layer 128 and the transfer rates available on the host bus 112 
during a transmission of data. For example, in accordance 
With an embodiment of the present invention, about one 
kilobyte of storage space is provided by the data buffer 144. 
Aclock 152 may be included as part of the adapter 104 to 

provide a synchroniZed timing signal to the layers 128—136. 
The signal from the clock may be multiplied or divided by 
the various layers 128—136 as required. 

Continuing the present example, the parallel data channel 
140c interconnecting the link layer 132 to the physical layer 
136 may have a channel Width of 10 bits and an operating 
frequency of 150 MHZ, for a data transfer rate of 150 MB/s, 
Where each byte is encoded using 10 bits (i.e. is 10 B/8 B 
encoded). Accordingly, the parallel data channel 140c inter 
connecting the link layer 132 to the physical layer 136 
provides a data rate that matches the parallel data channel 
140b interconnecting the transport layer 128 to the link layer 
132, after accounting for the 10 B/8 B encoding (and 
decoding) performed in a 10 B/8 B coder 148 provided as 
part of the link layer 132. 

The physical layer 136 interconnects the adapter 124 to 
the serial device 116 over the serial link 120. In accordance 
With an embodiment of the present invention, the serial link 
120 comprises a serial advanced technology attachment 
(SATA) serial link operating at a frequency of 1.5 GHZ to 
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provide a data rate of 150 MB/s (With each byte encoded as 
a 10 bit data Word). 
As can be appreciated from the present example, although 

different channel Widths and frequencies may be selected, 
the data rates available on the parallel data channel 140b 
interconnecting the transport layer 128 to the link layer 132, 
the parallel data channel 140c interconnecting the link layer 
132 to the physical layer 136, and the serial communication 
link 120 interconnecting the physical layer 136 to the serial 
device 116 are matched. Accordingly, there is no need, nor 
is there provision for, a data buffer betWeen the serial device 
116 and the transport layer 128 of the adapter 104 in 
accordance With embodiments of the present invention. In 
particular, the provision of matched data rates alloWs the 
transport layer 128, the link layer 132, the physical layer 
136, and the serial device 116 to be synchroniZed to one 
another in transferring data betWeen the adapter 104 and the 
serial device 116. In addition, by eliminating a buffer 
betWeen the transport layer 128 and the serial device 116, the 
adapter 104 can occupy less area than a conventional adapter 
utiliZing a data buffer betWeen the transport layer 128 and 
the serial device 116 that is otherWise similar to an adapter 
104 in accordance With the present invention. Furthermore, 
by eliminating a buffer betWeen the transport layer 128 and 
the serial device 116, the pipeline delay encountered in 
connection With the transfer of data betWeen the transport 
layer 128 and the serial device 116 is a constant value. In 
addition, the pipeline delay betWeen the transport layer 128 
and the serial device 116 of an adapter 104 in accordance 
With the present invention is generally less than Would be 
encountered in a conventional adapter because there is no 
need to pass data through such a buffer. The processing 
overhead associated With operation of an adapter 104 in 
accordance With the present invention is also generally less 
than a conventional adapter because there is no need to 
control the operation of a buffer betWeen the transport layer 
128 and the serial device 116. 

In order to achieve the synchronous operation of the 
transport layer 128, the link layer 132, and the physical layer 
136, With the transfer of data over the serial communication 
link 120 betWeen the adapter 104 and the serial device 116, 
each of the aforementioned layers 128—136 must be capable 
of receiving data presented to the physical layer 136 by the 
serial device 116 over the serial communication link 120. In 
particular, the transport layer 128, the link layer 132, and the 
physical layer 136 must be capable of receiving any data 
presented by the serial device 116, at least up to an amount 
equal to the system’s receive latency siZe. The receive 
latency siZe is de?ned to be the amount of data that is sent 
from the serial device 116 over the serial communication 
link 120 betWeen the time at Which the adapter 104, and in 
particular the transport layer 128, determines that the receipt 
of data must be stopped and the time that the serial device 
116 is able to stop the transmission of data. Accordingly, this 
latency period includes the time required to send the signal 
to the serial device 116 requesting that the transmission be 
stopped, and the time required for the serial device 116 to act 
on the command. In general, because there is no buffer 
provided betWeen the transport layer 128 and the serial 
communication link 120, and because the pipeline delay 
betWeen the transport layer 128 and the physical layer 136 
is a constant, the receive latency siZe is a function of the 
available data capacity in the data buffer 144 betWeen the 
host interface layer 124 and the transport layer 128. 
Accordingly, the adapter 104 may signal the serial device 
116 to stop the transmission of data When a “high Water 
mark” is reached in the data buffer 144. 
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6 
In addition, the transfer of data betWeen layers 128—136 

of the adapter 104 and the internal operation of those layers 
are synchroniZed to a common clock. 

With reference noW to FIG. 2, certain aspects of the link 
layer 132 and the physical layer 136 are shoWn in block 
diagram form. In general, frames of data are passed betWeen 
the link layer 132 and the physical layer 136, and betWeen 
the physical layer 136 and the serial device 116, as 10 B/8 
B encoded data. Accordingly, the link layer 132 includes a 
10 B/8 B decoder 204 and a 8 B/10 B encoder 208. In 
addition to performing 10 B/8 B coding functions, the link 
layer 132 performs primitive coding functions. Accordingly, 
the link layer 132 is provided With a primitive decoder 212 
and a primitive encoder 216. A scrambler 220 is provided to 
implement a scrambling algorithm in connection With the 
communication protocol used betWeen the adapter 104 and 
the serial device 116. Acyclical redundancy check block 224 
is provided to detect problems in the transmission of data. 
Continuing the eXample given above, the transport 128 and 
link 132 may both operate at a frequency of 150 MHZ. In an 
embodiment of the present invention suitable for use With a 
3.0 GHZ serial link 120, the transport 128 may operate at a 
frequency of 150 MHZ and the link 132 may operate at a 
frequency of 300 MHZ. A link control state machine 232 is 
provided for controlling the operation of the link layer 132. 

With reference noW to FIG. 3, aspects of the transport 
layer 128 are shoWn in block diagram form. In general, the 
transport layer 128 comprises a frame information structure 
decomposition block 304, a frame information structure 
send block 308, I/O command block engine 312, and I/O 
command block done engine 316. As noted above, the 
transport layer 128 also includes a ?rst in/?rst out data buffer 
144 at the interface betWeen the transport layer 128 and the 
parallel data channel 140a interconnecting the transport 
layer 128 to the host interface 124. The transport control 
block 320 controls the operation of the various components 
and functions of the transport layer 128. 
With reference noW to FIG. 4, an overvieW of the steps 

taken in connection With the How of data through an adapter 
104 in accordance With an embodiment of the present 
invention are illustrated. In general, at step 400, data or a 
control Word is received by the physical layer 136 as a serial 
data signal from the serial communication link 120. In 
accordance With an embodiment of the present invention, 
the data is 10 B encoded (i.e. an 8 bit byte is encoded using 
10 bits to form a data Word (dWord)). At step 404, the data 
received is decoded using the 10 B/8 B decoder provided as 
part of the link layer. At step 408, primitives received are 
decoded using the primitive decoder 312. 
At step 412, the data is placed on the link transport data 

bus (i.e. the parallel data channel 140b interconnecting the 
link layer and the transport layer). Data is then presented to 
the transport (step 416). The transport then provides the data 
to the host interface 124, With data buffering if necessary 
(step 420). 
From the description given above, it can be appreciated 

that data is received from the serial communication link 120 
and passed through to the transport layer 128, Without any 
buffering of that data. Accordingly, the pipeline delay from 
the interface With the serial data link 120, through the 
physical layer 136 and the link layer 132, up to the data 
buffer 144 provided at the interface betWeen the transport 
layer 128 and the host interface layer 124, is constant. 
Furthermore, there is no possibility of variable delays, as 
there is no provision for data buffering, eXcept for the data 
buffer 144 at the interface betWeen the transport layer 128 
and host interface 124. 
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With reference noW to FIG. 5, a How chart depicting the 
operation of an adapter 104 in accordance With an embodi 
ment of the present invention in connection With receiving 
data from a serial device 116 is illustrated. Initially, at step 
500, the serial device 116 sends a control character to the 
adapter 104 over the serial communication link 120, seeking 
to transmit a data frame. At step 504, a determination is 
made as to Whether the data buffer (or transport-host inter 
face buffer) 144 has enough space to receive a number of 
Words of a frame equal to the receive latency siZe of the 
system 100. As noted above, the receive latency siZe corre 
sponds to an amount of data that is passed from a serial 
device 116 to the adapter 104 after a stop transmission 
command has been issued by the adapter 104. In particular, 
the receive latency siZe is a function of the number of clock 
cycles that elapse before a stop transmission signal can be 
generated by the adapter 104, provided to the serial device 
116, and acted upon by the serial device 116. If the transport 
host interface buffer 144 is not capable of receiving a 
number of Words equal to the receive latency siZe, the 
adapter 104 signals that it is not ready to receive data (step 
512). The adapter then returns to step 504. 

If the transport-host interface buffer 144 does have 
enough room to receive a number of Words of a frame equal 
to the receive latency siZe, handshaking procedures may be 
completed (step 516). Next, a start of frame Word is received 
(step 520) folloWed by the ?rst Word of data (step 524). 
At step 528, a determination is made as to Whether the 

transport-host buffer 144 is at a high Water mark (step 528). 
In general, the high Water mark corresponds to the receive 
latency siZe. If the buffer 144 is at the high Water mark, the 
device 116 is signaled to stop transmitting (step 532). The 
adapter may then continue to step 536. 

If the buffer 144 is not at the high Water mark, or after the 
device 116 has been signaled to stop transmitting at step 532, 
a determination is made as to Whether the last Word of the 
data frame being transmitted has been received (step 536). 
If the last Word of data Within the data frame has been 
received, the transmission ends (step 540). 

If the last Word of data Within the data frame has not been 
received, the neXt Word of data Within the data frame is 
received (step 544). Next, at step 548, a determination is 
made as to Whether the adapter 104 has signaled the serial 
device 116 to stop transmitting data. If the adapter 104 has 
signaled the serial device 116 to stop transmitting data, a 
determination is made as to Whether an amount of data 
received is equal to the receive latency siZe (step 552). If the 
adapter 104 has not signaled the serial device 116 to stop 
transmitting data, the system returns to step 528. The system 
returns to step 536 if at step 552 it is determined that the 
amount of data that has been received since the signal to stop 
transmitting data Was issued is equal the receive latency size 
(ie no more data Will be received until a sign to recom 
mence the transmission of data is sent to the device 116 by 
the adapter 104). If the amount of data received since the 
stop transmission signal Was sent is equal to the receive 
latency siZe, the transmission Will end (step 540). 

The foregoing discussion of the invention has been pre 
sented for purposes of illustration and description. Further, 
the description is not intended to limit the invention to the 
form disclosed herein. Consequently, variations and modi 
?cations commensurate With the above teachings, Within the 
skill and knoWledge of the relevant art, are Within the scope 
of the present invention. The embodiments described here 
inabove are further intended to eXplain the best mode 
presently knoWn of practicing the invention and to enable 
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others skilled in the art to utiliZe the invention in such or in 
other embodiments and With various modi?cations required 
by their particular application or use of the invention. It is 
intended that the appended claims be construed to include 
the alternative embodiments to the eXtent permitted by the 
prior art. 
What is claimed is: 
1. A method for synchronously controlling a serial 

interface, comprising: 
generating a clock signal; 
receiving at a physical layer a serial data signal compris 

ing a data frame including a ?rst number of data bits; 

converting said serial data signal to a parallel data signal; 
providing said parallel data signal to a transport layer, 

Wherein a pipeline delay betWeen said physical layer 
and said transport layer is a predetermined number of 
cycles of said clock signal; 

generating in a transport layer a stop signal; and 
after generating said stop signal, receiving at said trans 

port layer a number of bits corresponding to a receive 
latency siZe. 

2. The method of claim 1, Wherein said predetermined 
number of clock signals comprises an integer number of 
clock signals. 

3. The method of claim 1, Wherein said data frame is 
received from a ?rst source. 

4. The method of claim 3, Wherein data included in said 
data frame is not buffered betWeen said physical layer and 
said transport layer. 

5. The method of claim 1, Wherein said predetermined 
number of cycles of said clock signal is equal to said ?rst 
length multiplied by a constant. 

6. The method of claim 1, Wherein said ?rst length of said 
data frame is determined by a total number of bits included 
in said data frame. 

7. The method of claim 1, Wherein said physical layer 
receives said data frame from a ?rst device, and Wherein said 
transport layer provides said data bits included in said data 
frame to a host communication bus through a host interface. 

8. The method of claim 7, Wherein said device is an SATA 
device. 

9. A computer device adapter, comprising: 
a host interface; 
a transport layer interconnected to said host interface 

layer; 
a link layer, Wherein said transport layer and said link 

layer are interconnected by a parallel communication 
channel having a ?rst Width and a ?rst operating 
frequency; and 

a physical layer, Wherein said link layer and said physical 
layer are interconnected by a parallel communication 
channel having a second Width and a second operating 
frequency, Wherein said physical layer converts a signal 
received from said link layer over said parallel com 
munication channel having a second Width to a serial 
data signal having a third operating frequency, Wherein 
said third operating frequency is a integer multiple of 
said ?rst and second operating frequencies, Wherein 
said ?rst, second and third operating frequencies have 
an integral relationship to a clock signal, and Wherein 
a frame of data having a ?rst length is passed betWeen 
said transport layer and said physical layer in a ?rst 
number of clock signals. 

10. The device of claim 9, Wherein a clock signal provided 
to said transport layer has a frequency equal to said ?rst 
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operating frequency, and Wherein a clock signal provided to 
said link layer is equal to said second operating frequency. 

11. The device of claim 9, Wherein said link layer, and said 
physical layer do not include a data buffer. 

12. The device of claim 9, further comprising: 

a device; and 
a serial communication channel interconnecting said 

physical layer to said device, Wherein said frame of 
data is passed betWeen said transport layer and said 
device in said ?rst number of clock cycles plus a 
number of cycles corresponding to a propagation delay. 

13. The device of claim 12, Wherein said physical layer 
and said device communicate over said serial communica 
tion channel according to an SATA protocol. 

14. The adapter of claim 12, Wherein said device is a 
SATA device. 

15. The adapter of claim 14, Wherein said SATA device 
comprises a computer data storage device. 

16. The adapter of claim 9, Wherein a data buffer is not 
interposed betWeen said transport layer and said link layer or 
betWeen said link layer and said physical layer. 

17. The adapter of claim 9, Wherein said host interface is 
interconnected to a host computer by a parallel communi 
cation channel. 

18. A controller apparatus, comprising: 
a serial data channel operating at a ?rst frequency and 

comprising ?rst and second ends, Wherein a frame of 
data containing a ?rst amount of information is trans 
ferred by said serial data channel in a ?rst number of 
clock cycles; 

a ?rst parallel data channel operating at a second fre 
quency and comprising ?rst and second ends; and 

a physical layer, Wherein said physical layer does not 
include a data buffer, Wherein said ?rst end of said ?rst 
parallel data channel is synchronously interfaced to 
said second end of said serial data channel by said 
physical layer, Wherein said frame of data containing 
said ?rst amount of information is transferred by said 
?rst parallel data channel in a second number of clock 
cycles, and Wherein a time period betWeen providing a 
frame of data having said ?rst amount of information to 
said ?rst end of said serial data channel and receiving 

5 

15 

3O 

40 

10 
said frame of data having said ?rst amount of infor 
mation at said second end of said ?rst parallel data 
channel is the same for any frame of data having said 
?rst amount of information. 

19. The apparatus of claim 18, Wherein said ?rst number 
of clock cycles is an integer multiple of said second number 
of clock cycles. 

20. The apparatus of claim 18, further comprising a data 
buffer at said second end of said ?rst parallel data channel, 
Wherein said data buffer accommodates differences in the 
data transfer rates of said ?rst parallel data channel and a 
second parallel data channel. 

21. The apparatus of claim 18, Wherein a data transfer rate 
of said serial data channel is identical to a data transfer rate 
of said ?rst parallel data channel. 

22. A method for interfacing a host computer having a 
parallel communication bus to a serial device, comprising: 

providing a host interface comprising a parallel interface 
for passing data to and from said parallel communica 
tion bus of said host computer; 

providing transport layer logic interconnected to said host 
interface by a ?rst parallel communication channel; 

providing link layer logic interconnected to said transport 
logic by a second parallel communication channel; and 

providing physical layer logic interconnected to said link 
logic by a third parallel communication channel, and 
having a serial interface for interconnecting said host 
computer to said serial device, Wherein said second and 
third parallel communication channels operate syn 
chronously With said serial interface. 

23. The method of claim 22, Wherein said serial interface 
operates asynchronously With said parallel communication 
bus. 

24. The method of claim 22, further comprising: 
providing a serial device interconnected to said serial 

interface by a ?rst serial communication channel, 
Wherein said second and third parallel communication 
channels operate synchronously With said serial com 
munication channel. 


